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LIST OF SUBSCRIBERS. 


Abbott, Majos-Gekbbil Sib Fbedbbice 

Adleb, M. N., £gQ 

Albbbt Medical, etc., Lieb Assitbakce Covfaet 

Alliance Assubakce Ooiipant 

Bbitish Emfibb Mutual Liei 

Bbiton Life Association 

Bbown, Samuel, Xbq 

Cautlet, Col. Sib Pboby 

Chisholm, David, Esq 

Clbbical, Medical and Gbnbbal Lifb Assubancb Socibtt 

CoMMEBClAL UNION AsSUBANCE 

Cbown Life Assubancb Company 

Cubtis, F. a,, Esq., Gbesham Life Assubancb Society 
Day, a., Esq., London and Pbovincial Law Life Assubancb Society 
Dove, P. M., Esq., Boyal Insubancb Company, Livebpool 

Eaolb Insubancb Company 

Elliott, E. B., Esq., New Yobe 

Equity and Law Life Assubancb Sociity ... 

Fabb, W., Esq., F.R.8., D.C.L 

Oenbbal Revbbsionaby and Investment Company 

Gbesham Life Assubancb Society 

Goveb, W. S., Esq., Bbitish Equitable Insubancb Company 

Guardian Assubancb Company 

Hand in Hand Insubancb Company 

Habdy, R. P., Esq., Eagle Insubancb Company 

Hodge, W. B., Esq 

Jellicob, Chables, Esq 

Kosmos Life Insubancb, Zbych 

Laundy, S. L., Esq., Eagle Insubancb Company 

Law Lifb Assubancb Society 

Lazabus, Hbbb Wilhelm^Hambubge 

Legal and Gbnbbal Assubancb Society 
Lbyland, J. E., Esq., Quebn Insubancb Company, London 

Lifb Association of Scotland 

London and Lancabhibb Fibb and Life Insubancb Company 

LOiTDON AND LiVBBPOOL AND GlOBB LiFB InSUBANCB COMPANY 

London Assubancb Cobpobation 

London Life Association 

Mbtbopoutan Life Abbubanoe Sociity Mtf 
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UosipLiy, BbV. Canon H., F.R.S 1 

MirTtru Lifb . ' 1 

l^AttONAii Lifb Assubancb Society 1 

Kational Mbrcantilb Life Assubancb Society 1 

Kobth British and Mbroantile Inscrancb Company— London and Edinburgh 2 

OUSBLBT, Coi. Jo W J 

. Qubbn Inbubancb CompanYi Litebpool 1 

Ratbat, W., Esq., Victoria Lifb Assurance Company 1 

Bead, Thb Bet. W 1 

Bbboul, M. Corresponding Member of the Institute 1 

Royal Ezchangb Assurance Corporation 1 

Smite, Frederick G., Esq., Scottish Union Assurance Company 1 

Standard Lifb Assurance Company, London 1 

Sun Lifb Assubancb Society 1 

Thqman, Monsieur 1 

Tbowbr, Captain ... 1 

Tucker, R., Esq., Pelican Life Insurancs Office 2 

Unitersal Life 1 

Walxbr, Col. J., Supbbintbndent Grand Trigonometrical Survey, India ... 6 

Westminster and General Life Assurance Association I 

WiEGAND, Dr. August, Iduna Life Insurance Company, Halle, Prussia ... 1 
Williams, J. H., Esq., English and Scottish Law Life Assurance Association I 

WiLLiCH, 0. M., Esq., University Life Insurance Society 1 

WooLHousE, W. S. B., Esq., F.S.S 1 



NOTE ON THE CONSTRUCTION OF THE TABLE, 


This table wai constructed bj means of the following theorem, which is easily 
proved — 

The difference of two reciprocals, dmi$i by the difference of the eonespondbg 
numbers, is the reciprocal of we product of those numbers. 

Hence, when the difference oi the numbers is unity, the divisor is also unity, and 
we may say, that 

The difference of ^ihe reeiproealt of two numbers that differ by unity is 
reciproc^ of the product of those numbers. ^ 

For instance, the reciprocal of 2 is 0*6, and the lecbrooal of 8 is 0*125, and 

5 a a 0 0626, which is the reciprocal of 2 X 8 al 6 . 

u O 

Again, the reciprocal of 4 is 0*25, and the reciprocal of 6 is 0 2, and the difference 
of these is 0 05, which is the reciprocal of 4 x 5 = 3 ^ 0 . ^ 

For large numbers tbe arithmetical process hmn indicated would be inoonvemeiit» 
but this dimculty is overcome by the following eipMient:— 

The quantities we seek are not the products but tbe reciprocals of products. We 
have, therefore, no need to determine tbe pitiducts, and may substitute for thei^ 
thoir logantbms, tire complements of which will be tbe logarithms of their r 0 j||||pQSoals. 
Further, we may oy T modification of the logarithmic process find, at otikto thesd 
complements, and then, by extracting the correspondmg numbers, obtili the 
required series of diffBrenoes. Thus, beginning suppose with the reoiprooid of 62500, 
we write in i^e left hand margin the complement logarithms of 62500 and 626|()1, 
each to seven places, and without indexes. The sum of these is an initial value, to 
which adding the differences of the logs, of 624^ and 62601, or, in general, the 
difference of tbe logarithms of (n— 1 ) and (n+ 1 ), we readily obtain the lop;arithm| 
of the difference required, and of the successive differences. The numerical dilbrenoeii 
being then taken ^ut, the reciprocab of the nuinbei| are obtained by aommatmiv / 


Namben. 


Logi. of Di(L 

Dlff 

Reciproeali. 

llecipfoeala 
of the Half and 

Namben. 




Quarter Numhua 



61501 

2041130 


00001600 




62500 

2041200 


00003200 




4082330 


0000000 



624^ 

139 

*$9 

§ 

256004 

12 

0256004 

0512016 

1024032 

nm 

% 

95 

94 

’39 

*39 

*39 

*39 

u 

3025 

3*€ 

% 

0768036 ; 
1024065 1 
1280102 
*5}6H7 

204S130 

409^ 

3072294 

3«a4* 

93 

9« 

91 

90 

^ *39 
*39 
*39 
*39 

33« 

344a 

358* 

3720 

8 

1VQ2200 

2048261 

SM0818 i 

15633 

S»45 


In thia way the computation was carried down frmn the hiffber numbera; 
because the dtSerences are thus made additive; and, eeeoodly, 1 bfeauee By doubling 











and mlp^bling t)u> higher reoiprocali, those of the half end quarter numberB ma^ be 
<f|ntii4|Wtd a oonaid^le amoilbt^iliitfk be saved, Vhis is^shown in the right 
faalA oohum, the qi^rs being i^modlBn fi^s. ‘ 

To prevent error, the 'oo>logarithn^ wer^hecked indepenaentlj ajt each 60th 
tem. In taking out the numbers,' the progression of their differences was kept in 
view, so that no material error could occur. The summation of the differences was 
cheeked at tyaj 10th term bj a subordinate summation and 'bj comparison with 
^rlow’s tables; and wherever the seventh figure could be tmcertain, it was 
determined by actual division, Finally, even lOOth term was computed by division. 
The whole of the calculations were performed in duplicate, and when the proofs were 
set up from one manuscript they were read with the other, and second aqd third 
proofs were also each examined by addition of the prints diffwencei^ and by 
comparison with Barlow's table at each 10th term. Lastly, the proofs were again 
examined, and the whole table virtually recomputed by summation on the 
arithmom^tre of M. Thomas de Colmar. All due care has thus beqn taken to 
render the table correct. 

"The table of tetipraoala above deaeribod is, as fbr u I know, tbe largeit wbioh bu ever been 
attempted. It it a very uaaful table, and Iti anplieationa are far too little known and thought of. 
From what I have seen of Col. Oakes’s proceodinn, I have no doubt that the table will be found 
worthy of the beat attention of calenlators of all kinds. 

"Cinvnsiix COIUOI, Oct, 1 , 1864. "A. DE MOBOAN.” 



DESCEIPTIOS OF AND USES OP THE TABLE. 


*lT - ^r, then also - =n. In this ease r is termed the reciprocal of n* But n is 

no less the reciprocal of r, and in uiing the Table this reciprocity should be kept in 
mind. 

Pure arithmetic involves two and only two distinct operations, namelyi addition 
and subtraction. Other two processes, familiarly known as multiplication and 
division, are merely short methods of continually adding or subtracting a conitani 
number. If addition and Subtraction were to all minds equally facile, there would 
be no use in substituting the onoior the other; but experience has shown that 
subtraction is more difficult than edition, and that the difficulty is oonsidembly 
increased when subtraction is extended into division. 

Since ^ = - w, it appears that if - *r were Aven, then - =swr could be found 

u fi ft ft 

by multiplication instead of by division. This is the first and perhaps the dioM 

fit 

frequent use of a table of reciprocals, for if - be a vulgar fraction, then mr is tl^^ 

ft 1 

corresponding decimal fraction, which is a transformation often required. ^ 

The values of n being general, those of - are also general, and conieqtflihtly - 

ft fi 

may express any number whatsoever. But in the only tables of reciprocals known 
to the writer n is made an integer and r a decimal fraction. In the present Tabic 
thi9 limitation it not imposed, and the position of the decimal point must tberoE^ 
be determined by the computer in accordance with the quantities in hand. 

Of number and reciprocal when the only siguificant figure in the one is a smi^ 
unit, this is also the only significant figure in the other; and, including the unift 
place on the left of the decimal point, the ordc||[ of position is merelji^ inverted. 
Thus, if the number be 10, the reciprocal is 0*1; and if the reciprocal be U'OOl, the 
number is 1,000. I n all o ther ca^s^ 

The figure havina in eachlhe Q]iEi.TEST tocLL TALUS, is placed Mt (^^]il|UAL 
niSTANCS ftom the decimal point, and on opposite sides of it ^ 

*^In other words, with exceptions as above, the reciprocal of a whole nuSPhr is 
always a decinml fraction, having immediately following the decimal point onweipber 
less than there are dimts in the whole number. The reverse of this holds fo| t|U6 
reciproosl of a decimal fraction, , 

Thus, if the number be 125, Ahe reciprocal is *008; or if the mfmber be 8M|^ 
reciprocal is ‘00125. J ^ 

The arrangement of Table, 'did cons^ncntly the manner of using 
similar to those of the ordinary tables of logarithms. Only here, in direct order, i 
differences are subtraetipe, b^ause, as numbers increase, their reciprocals decrease. 
The following examples wiU afford sufficient enlanatlbn*.-^ 

If the number Jbe less than 1,000 find m number follow^ by one orjnoie 

ciphers in the marj - 

the decimal point j 
If the numbe 
column headed 0. 




, If the number be 10,000 and under 100,000, find the first four figures in the 
margin, then on a line yvith these, and in the column headed by the last figure, the 
reciprocal Will be found. 

If the number be 100,000 and under 1 , 000 , 000 , find for five figures as in the last 
case, and for the sixth figure subtract the difference corresponding thereto as given 
in the tabj^ d proportional parts. 

If th^MpI^ consist of seven %ures, then one-tenth of the difference corre- 
spondingwthe seventh figure must alsd be subtracted. 

The differences may be made additive b^ taking the reciprocal next above that 
belonging to the first five figures, and using the complements of the sixth and 
seventh figures. 

1. Required the reciprocal of 15^. 

Opposite 1530, in Col. 0 , we find 653594^ and the first figure of the number 
being in the third place on the left of the decimal point, the first significant figure 
of the reciprocal must be in the third decimal place. The reciprocal of 153 is, 
therefore, *006535948. 


2. Required the reciprocal of 1532. 

Opposite 1632, in Col. 0 , we find 6527415, and hence ~ ^ - = *0006527415. 

3. Required the reciprocal of 15326. 

•* On linp with 1532, and in Col. 6 , we find 6524860; hence ^ 7 ^ 53 = *00006524860. 

^ loo2o 

4. Rfequired the reciprocal of 15*326. 

On line with 1532, and in Col. 6 , we find 6524860 j hence 77 = *06524860 

Id o2u 

5. Required the reciprocal of 0*153265. 

As before, for 16826 we find 6524860 

Subtract prop, part for 5 —213 


notice 


0*153265 


=8*524047, 


6524647 


6 . Required the reciprocal of 1632657, the position of the decimal point 
being undetermined. 

Here tbo prop, parts for 6 ' and 7 being —(213+30)=— 243, we have 
6524800—243= 6524617 for the value sought. We might also, by taking the 
next vdue in the Table, and using the ^pomplements 43 of the final figures 57, 
/obtali^ 052^4 + 183=6524617, as before. 

* ttsas^f %ie Table are so numerous, that a full exposition of them l(^d 
exceel the bounds of a Pn^ace. 

^ 4, The preset value of an annuity on a single life is 7*476, at cent. 

ReqlMd the premium for an assurance on the same life. 

“ =11798 

( 1 — 0 ) =*06660 (a constant) 

*06138 

and if the sum were £ 100 , the ai^iuial premium would be 6*138. 

2. Express 3 qrs. 11 lb. 9 ox. as a decimal of 1 cwt. 

1509 


This (raotion of 1 cwt. is tn ounces 



Hence 

multiplier reversec 


9251 

55801 
27902 
MIO 
" {«)2 


the required decimal is 


3 Find the sum of the fraction^'*- 


'85324 

and - » 


jW7’ §?66’ — 81 
Heeiprocal 257= *00889105 


37*50= (K)020624 
31= 03225806 


Sum of the fractions =*03611 585 


which, by inverse us<‘ of the Table, is found to be - - nearly. 

^ 46 

4 From take 

31 2o7 *' 


Reciprocal of 81 = *03225806 
„ 257= 00380105 

Difference of the fraction8= 02886701 


5. To 


3 

31 


add 


7 

257* 


X 3= 09677418 
,1, X 7= *02728735 


Sum of the fractions =^‘12401153 


6 Find the reciprocal of 86f . 

17 1 

Clearing the fraction, we have — = — = x 7 = 02723786, as ih the last 

example. 

7 Given Da 5 = 152 667, and Ns5=321,7*84 (English Life Table No 3, Male*^ 
3 per cent ). Required the value of an annuity (due) on (25). 

The required value here is Njs; Dis. 


1:15257 =655437 
p, p. for8= +13 

i:D» sommo 

Nj» inverted 48/128 

1966850 

181090 

6565 



xii 

8 tlequind now the annuity (due) on (25) that a present payment of £1 will 

purchase. » 

This IS Dn Nu It could be found, therefore, by multiplying Dg 5 by the 
reciprocal of Nu; but more easily by simply taking the reciprocal of the last result 

1 21092= 0474113 
p.pfor7= +16 

Annuity required^ 04741 29= ll^i ; 
or, for £100, £4 14s lOif 

By this simple process half the columns in Br. Farr’s Tables, pp 52, 53, and 86, 
87, may easily be verified 

9 It appears by the same Table that an arfhual premium of £1, at age 25, will 
insure £54 6842 over the whole of life. Required the premium for assurance of £1 

1 54685=01828655 
p p for 8= +26 

018280S1 

Dr. Farr has here 018287, taking out the results to only five significant figures 

To Professor De Morgan, at whose suggestion the work was undertaken, the 
Author begs to express his thanks for much valuable advice, kindly given, as to the 
coQftllii^tiQn, arrangement, and printing of the Table 
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40677 
5H»| 34535 
90141 28402 


49535 

43534 

37543 

31560 

*55*7 

19623 

13669 

07723 

01787 

95860 9 


38834 

38219 

37605 

32694 

32080 

31467 

26563 

25951 

*533* 

20443 

19831 

19220 

*433» 

13721 

13210 

08230 

076x0 

07011 

02138 

*015*9 

.00921 

96055 

95447 



83918 

83313 

82707I 

77864 

77*59 

7665^ 

71819 

71*15 

70612 

65784 

65181 

64578 

59758 

59'5< 

58554! 

53741 

53140 

5*539 

47734 

47134 

46533 

41736 

41136 

40537 

35747 

35>49 

34550 

29767 

29170 

*8573 

23797 

23200 

22604 

17836 

17240 

16645 

11884 

11289 

10695 

05941 

*05348 

*04754 

00008 

994»S 

98822 

94083 

9349* 

92899 


554 
553 

428 490 551 

427 488 549 

426 486 547 

424 485 545 

4*3 483 544 
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37 I 49091*0 
3* I 


2040 I 

4 > 11 4*99559 


45 4*89976 





8028 

77*4 

tnu 


3156 

2912 

2669 

0723 

0480 

0237 

8293 

8050 

7808 

5866 

56x3 

53*0 

344* 

3198 

*956 

ioi 9 

0776 

0533 

*597 

*355 

8113 

6179 

5937 

3606 

37«3 

35“ 

3281 


0049 9807 

7630 7388 


6565 

6321 

6078 

41x9 

3886 

3643 


9903 

^9662 *9421 

7494 


5087 

4846 4605 

2682 

0279 

2441 2201 

0039 *9799 

7*79 

7639 7399 

5481 


3086 

0693 

8302 

2847 2607 
0454 0215 
8063 7824 

59*4 

35x8 

1144 

5*75 5437 
3289 3051 
0906 . 0668 

•*763 

*8525 *8287 


171 195 220 
170 194 219 
169 194 218 

169 193 217 
168 192 216 
167 191 215 

167 190 2x4 
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197 «9« 

1 30 %0 

% 39 39 

3 59 59 

4 79 7» 

5 99 9* 

6 ri8 ii8 

7 13® *37 

8 158 157 

9 177 176 

195 194 

X 20 19 

» 39 39 

3 59 58 

4 78 78 

5 98 97 

6 117 116 



















52 



p. p. 


189 

188 
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1 *2 

*9 

2 

35 

38 

3 

57 

56 

4 

76 

75 

5 

95 

94 

6 

113 

113 

7 

132 

132 

8 

* 5 « 

150 

91 

170 

169 

187 

186 

I 

19 

19 

1 

37 

37 

3 

S6 

56 

4 

75 

74 

s 

94 

93 

6 

112 

112 

7 

131 

130 

8 

ISO 

149 

9 

168 

167 

18s 

184 

I 

»9 

18 

2 

HI 

37 

3 


55 

4 

74 

74 

5 

93 

92 

b 

III 

zio 

7 

130 

129 

8 

148 

H 7 

9 

167 

166 


183 

182 

I 

18 

18 

2 

37 

36 

3 

55 

55 

4 

73 

73 

5 

92 

9 > 

6 

zxo 

Z09 

7 

128 

127 
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146 

146 
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165 

164 


i8z 
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36 

54 

7 » 

9 ^ 

109 

117 

■41 
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*74 

*73 

1 

>7 

*7 

2 

35 

35 

3 

5 * 

5 * 

4 

70 

69 

5 

87 

«7 

6 

104 

104 

7 

122 

I 2 I 

8 

139 

138 

9 

*57 

*56 

172 

I 7 I 

1 

*7 

*7 

2 

34 

34 

3 

sa 

5 * 

4 

69 

68 

1 

86 

86 

6 

103 

*03 

7 

120 

IZO 

8 

138 

*37 

9 

155 

*54 

170 

169 

I 

*7 

*7 

2 

34 

34 

3 

5 * 

5 * 

4 

68 

68 

5 

*5 

is 
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102 

101 

7 

II9 

ZI8 

8 

136 

*35 

9 

*53 

152 


168 

167 

1 

*7 

*7 

a 

34 

33 

3 

50 

50 

4 

67 

67 

1 

*4 

84 

6 

101 

zoo 
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118 

*17 
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*34 

*34 
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* 5 * 

150 


9 













55 







































































60 



p. p. 



*37 

*36 

1 1 
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4 * 
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^4 
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8z 

82 
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96 
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110 
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9 

123 

122 


*35 

*34 

I 

*4 

*3 

2 

27 

27 

3 

4 * 

40 

4 

54 

54 

5 

68 

67 

6 

81 

80 

7 

95 

94 

8 

108 

107 

9 

122 

121 


*33 

132 

1 

*3 

*3 

2 

27 

26 

3 

40 

40 

4 

53 

53 

5 

67 

66 
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80 

79 
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93 
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119 
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P. 

9* 

I 

lO 

2 

20 

3 

29 

4 

39 

5 

49 

6 

59 

7 

69 

8 

78 

9 

88 


97 

I 

10 
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3 

29 

4 

39 

5 

49 

6 

58 

7 

68 

8 

78 

9 

87 

96 

I 

10 

2 

'9 

3 

29 

4 

38 

5 

48 

6 

58 

7 

67 

8 

77 

9 

86 

95 
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10 

2 
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29 
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38 
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48 
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57 
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67 
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76 
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DifF. 

1 

0571 

0485 

0398 

86 

*9707 

*9620 

*9534 

86 

8843 

8756 

8670 

86 

7979 

7893 

7807 

86 

7116 

7030 

6944 

86 

6254 

6168 

6082 

86 

S39a 

5306 

5220 

86 

4531 

4445 

435* 

86 

3670I 

35*4 

349* 

86 

'*809 

2723 

*637 

86 

1949 

1*63 


86 

1090 

XOO4 

0918 

86 

0231 


0059 

86 

9373 

9187 

92011 

86 

8515 

84a9 

*343 

86 

7658 

7S7a 

7486' 

86 

6801 

6715 

6629 

86 

5944 

5*59 

5773 

86 

5088 

5003 

4917! 

86 

4a33 

4148 

4062 

86 

337* 

3a93 

3ao7 

85 

2524 

243* 

*353 

85 

1670 

1585 

>499 

85 

0817 

0731 

0646 

85 

#9964 

*9879 

*9793 

85 

91 1 1 

9026 

8941 

85 

8260 

8174 

1 8089 

85 

7408 

73a3 

7238 

85 

6557 

6472 

6387 

85 

5707 

5622 

5537 

85 

4857 

477» 

4687 

85 

4008 

39a3 

3838 

85 

3*59 

3074 

2989 

85 
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